Objective: To study extensively the therapeutic approach of gastroesophageal reflux disease in intellectually disabled children.
and 7 (13%), grade IV. In 44 (86%) of 51 patients, treatment was effective in healing esophagitis and keeping patients in remission, independent of the severity of esophagitis. In 7 patients (14%), a symptomatic relapse was observed after decreasing the dose. However, these patients became symptom free again after increasing the dose and showed healing on endoscopy at the end of the study. One child did not finish the study for reasons not related to therapy. Marked improvement of persistent vomiting, regurgitation, food refusal, iron deficiency anemia, and signs of depression was seen at the end.
Conclusions:
Omeprazole is highly effective for all grades of esophagitis in intellectually disabled children, without adverse effects. The dose needed to maintain the remission can be titrated according to the reflux symptoms. One disadvantage of medical therapy is that it is open ended, in contrast to operation, but surgery in this population has high mortality and complication rates.
Arch Pediatr Adolesc Med. 1998; 152:1113 -1118 G ASTROESOPHAGEAL reflux disease (GERD), defined using results of a pathological 24-hour pH test, and reflux-esophagitis have been documented in a high percentage of intellectually disabled children. 1, 2 Characteristic reflux symptoms of GERD in this population are persistent vomiting, hematemesis, depressive symptoms, and rumination. Regurgitation, iron deficiency anemia, food refusal, and recurrent pneumonia also are seen more often in children with GERD. 1, 3 Complications of GERD are seen more frequently, including severe esophagitis, 1, 3 peptic strictures, 4 Barrett syndrome, 5 iron deficiency anemia, blood in the stools or frank gastrointestinal tract bleeding, 6 and aspiration pneumonia. 7 However, endoscopy is believed by many physicians to be too stressful for these patients, and therefore is performed in a few cases only. Hence, the diagnosis often will be delayed until complications occur. Another reason for diagnosing GERD in a late stage may be the indistinct or nonspecific symptom presentation. [8] [9] [10] [11] The therapeutic approach of GERD in intellectually disabled children has not been studied extensively. For more than 2 decades, antireflux surgery was accepted as appropriate treatment for severe GERD in children when pharmacological treatment failed, despite the high rates of failure, complications, and morbidity. [8] [9] [10] [11] [12] [13] [14] [15] In adults with endoscopically proven esophagitis, omeprazole sodium has been shown to be far superior to stan-dard histamine receptor antagonists in terms of symptom relief, healing of esophagitis, and prevention of relapse. [16] [17] [18] The potential usefulness of omeprazole also has been studied in small groups of children with severe GERD, again with high efficacy. [19] [20] [21] Long-term omeprazole therapy also was shown to be safe. 22 In our study, we evaluated the efficacy of omeprazole sodium, 40 mg/d as healing dose (in children weighing Ͻ20 kg, 20 mg/d was given), and 20 mg/d as maintenance dose (in children weighing Ͻ20 kg, 10 mg/d was given) in intellectually disabled children with grades I to IV esophagitis. In addition, reflux symptoms were scored before and after treatment to evaluate the efficacy of therapy.
RESULTS

EVALUATION OF SYMPTOMS
Reflux symptoms at the start and after 6 months of treatment were evaluated by the same physician of each institute using quantitative scales. Persistent vomiting 16-70 kg] ) were found to have esophagitis and were included in the study (Table) . The 13 centers from which the patients were selected were situated throughout both countries, and distribution of IQ, sex, age, and predisposing factors was equal according to the Dutch Registry for Intellectually Disabled.
PATIENTS AND METHODS
The inclusion criteria were age younger than 20 years, an IQ of less than 50, endoscopically verified grades I to IV reflux esophagitis, 23 and written informed consent from the custodians (legal representatives). Some patients already used the following antireflux medication: ranitidine, 300 mg (n = 12); and cisapride (n = 9). Five patients underwent previous Nissen fundoplication.
SYMPTOM SCORE
At visits 1, 2, and 3, the following symptoms were scored to evaluate the effect of therapy: persistent vomiting, hematemesis, rumination, regurgitation, depressive symptoms, iron deficiency anemia, food refusal, recurrent pneumonia, restlessness, and screaming episodes. Symptoms were defined as present if they appeared at least 4 times a month. The median length of symptoms was 7.4 years (range, 7 months to 16 years).
STUDY DESIGN
Visit 1
At baseline, all patients with endoscopically verified esophagitis of grades I to -IV 23 received the healing dose of omeprazole for 3 months (Figure 1 ).
Visit 2
At 3 months, clinical evaluation (in all patients) and control endoscopy if symptoms had not improved (in 5 patients [10%]) were performed. (This strategy was chosen as the contributing institutes considered this additional endoscopy too stressful for the patients.) If the reflux symptoms had vanished, omeprazole therapy was decreased to maintenance dose. If symptoms persisted and endoscopy revealed that the esophagitis was improved but not healed, the healing dose was continued. When the degree of esophagitis was unchanged, the dose was increased to 60 mg/d (40 mg/d for children weighing Ͻ20 kg).
Visit 3
After 6 months, all patients underwent endoscopy. If the esophagitis was healed, the maintenance dose of omeprazole was continued. In case endoscopy revealed a relapse, the dose of omeprazole was increased to the healing dose.
Visit 4
Control endoscopy was performed after 9 months of therapy (only in patients with a relapse at visit 3). When the esophagitis was healed, the healing dose of omeprazole was continued. Treatment success was defined as endoscopically verified healing (grade 0 esophagitis).
ENDOSCOPY
Patients in whom GERD was suspected underwent endoscopy in 8 different hospitals in the Netherlands and Belgium. Findings were taped on video or photographed. Endoscopic results were listed on a registration form, including severity of reflux esophagitis following the Savary-Miller classification, 23 and presence of a hiatal hernia, Barrett esophagus (with length measured in centimeters following biopsy), and strictures.
ETHICAL APPROVAL AND INFORMED CONSENT
Permission was asked from all committees and persons involved. First, the Subcommittee for the Ethics of Human Research of the Academic Hospital, Vrije Universiteit, Amsterdam, the Netherlands, gave consent for this study. Second, the Medical Ethical Committee of the institutes for intellectually disabled individuals gave their approval. Third, all custodians (legal representatives of the incapacitated individuals) gave their informed consent for participation of their pupil and for the anonymous use of medical information for scientific research.
STATISTICAL ANALYSES
The following tests were used for statistical evaluation: 2 test, Fisher exact probability test, unpaired Student t test, Yates corrected test, and McNemar test. PϽ.05 was considered significant.
(P = .001), regurgitation (P = .002), iron deficiency anemia (P = .01), recurrent pneumonia (P = .02), screaming episodes (P = .05), restlessness (P = .04), and depressive symptoms (P = .01) were markedly improved after healing of the esophagitis (Figure 2) .
RELATIONSHIP BETWEEN SYMPTOMS AND SEVERITY OF THE ESOPHAGITIS
No relationship between different symptoms and the severity of esophagitis was demonstrated. Furthermore, the patients with grade IV esophagitis were significantly older compared with the patients with grades I to III esophagitis (P = .009).
RELATIONSHIP AMONG SEVERITY OF THE ESOPHAGITIS, DOSE REQUIRED, AND RELAPSE RATE AFTER FUNDOPLICATION
We found no differences among the severity of esophagitis, the dose required, or the relapse rate in children with or without past fundoplication. The median age was 16.1 years, which was comparable to that of the overall studied population.
ENDOSCOPIC FINDINGS AND RESPONSE TO TREATMENT
Results of diagnostic endoscopy showed 19 patients (36%) of 52 with grade I esophagitis; 20 (38%), grade II; 6 (12%), grade III; and 7 (13%), grade IV. In 40 patients (77%), esophagitis was accompanied by hiatal hernia. In 7 patients (13%), a Barrett esophagus was diagnosed using results of biopsy, accompanied in 3 (6%) by peptic strictures. After endoscopy, 49 patients started healing omeprazole sodium therapy at 40 mg/d and 3 at 20 mg/d. After 3 months of therapy, 47 (90%) of 52 patients were asymptomatic, including the 3 patients who received the smaller maintenance dose. Five patients had no clear improvement of their symptoms and underwent endoscopy; 3 of these showed endoscopic improvement, but grade I or II esophagitis was still present. The healing dose of omeprazole was continued in these patients. The remaining 2 patients had no esophagitis.
All patients underwent endoscopy after 6 months of treatment. Seven (14%) of 51 patients had persistent symptoms, and became symptom free after 3 additional months of omeprazole healing therapy. All of them had esophagitis at endoscopy (2 patients had grade I; 4 patients, grade II; and 1 patient, grade III). Therefore the dose was increased in 6 patients to 40 mg/d and in 1 patient who received 10 mg/d, to 20 mg/d. In the remaining 44 patients in remission, omeprazole sodium therapy, 20 mg/d, was continued. One child did not finish the study, because endoscopy was not allowed due to pulmonary problems. The 3 children who were still treated with omeprazole sodium, 40 mg/d, were healed after 6 months.
The 7 patients with endoscopic abnormalities at 6 months underwent endoscopy after 9 months, and all were healed. The dose of omeprazole sodium in 6 patients remained 40 mg/d, and in 1 patient because of his weight, 20 mg/d.
In summary, during the 9-month study, in 48 (94%) of 51 patients, the healing and maintenance doses of omeprazole sodium were effective. Six patients (12%) suffered relapse when the maintenance dose was started, but they healed effectively with the increased dose. One patient (2%) suffered relapse when the dose of omeprazole sodium was reduced to 10 mg/d, but healed effectively with the 20-mg/d dose. Relapses were not related to the different grades of esophagitis before entry to the study.
SIDE EFFECTS OF OMEPRAZOLE
No disabling side effects during omeprazole therapy were seen. One child did not finish the study for reasons not related to therapy. Omeprazole is shown to be safe and effective in intellectually disabled children.
COMMENT
Our longitudinal study has shown that, independent of the severity of esophagitis, all studied institutionalized intellectually disabled children experienced complete healing with omeprazole. Moreover, with a maintenance dose, children maintained their remission during a maximal follow-up of 9 months.
Failure of drug treatment occurred frequently before the availability of proton pump inhibitor therapy for reflux esophagitis in intellectually disabled children. During the past 20 years, the therapy of choice was antireflux surgery in this population, despite a high complication rate. Mortality due to surgery varied from 8.8% to 9.4%, 8, 9, 11, 13 and postoperative complications, from 12% to 50%. 12, 14, 15, 18 Despite the high number of complications and the need for reoperation in 15% of these pa- tients, surgery has still been advocated in recent literature as the therapy of choice for GERD in this population. In adults with endoscopically proven esophagitis, omeprazole has been shown to be far superior to standard histamine receptor antagonists in terms of symptom relief, healing of the esophagitis, and prevention of relapse. [16] [17] [18] In children, omeprazole was only tested and shown to be effective and safe for the treatment of severe GERD. [19] [20] [21] [22] In a retrospective study among institutionalized intellectually disabled individuals, symptom scores after at least 1 year of therapy demonstrated low healing rates after surgery, antacids, or histamine receptor antagonist therapy, while only omeprazole has shown to be effective, even in complicated esophagitis. 3 In a large, prospective study among intellectually disabled adults, omeprazole was effective in all patients for all grades of esophagitis. 24 In our study, omeprazole was also shown to be effective for all grades of esophagitis in intellectually disabled children. The 40-mg dose instead of the normal 20-mg dose was chosen, because this population often suffers from severe and complicated esophagitis. After the initial treatment with 40 mg/d, 20 mg/d was found to be an adequate dose for maintenance. After treatment with omeprazole, all studied children were healed, and no disabling side effects occurred. Notwithstanding, 1 disadvantage of medical therapy is that it is open ended, in contrast to operation. However, surgery in this population has high mortality and complication rates compared with no disabling side effects of omeprazole. Furthermore, lifelong therapy in this population is much more limited than in the intellectually healthy population.
It was a remarkable observation that nearly 25% of the studied intellectually disabled children suffered from severe or complicated esophagitis. The diagnosis in this patient group frequently will be delayed until complications occur, due to nonspecific symptoms and the reluctance to submit these patients to endoscopy. This is confirmed by the fact that children with grade IV esophagitis were significantly older compared with those with grades I to III esophagitis. Symptoms associated with GERD 1 were scored before and after treatment, and marked improvement occurred. However, rumination did not show any improvement; an explanation may be that rumination is a deliberate phenomenon.
A prospective prevalence study 1 concluded that all institutionalized intellectually disabled adults with certain risk factors for reflux esophagitis (ie, scoliosis, cerebral palsy, use of anticonvulsant drugs or other benzodiazepines, IQ of less than 35, persistent vomiting, hematemesis, rumination, and depressive symptoms) should undergo pH testing wherever possible. Consequently, individuals with positive results of a pH test should undergo endoscopy. However, in combination with our results, we have to consider the possibility of blind treatment with omeprazole of intellectually disabled children with the indicated risk factors, which were equal in adults and children. Objective symptom scoring before and after therapy is certainly needed and valuable to evaluate the effect of therapy.
Our study shows that in intellectually disabled children, omeprazole is highly effective in all grades of esophagitis; adverse effects did not occur. The GERD had to be diagnosed using endoscopy, but the dose could be titrated based on clinical symptoms. We believe follow-up endoscopy is only necessary in children with persistent symptoms. We strongly recommend that omeprazole therapy be started following our schedule and continued on a long-term basis to prevent relapses and to avoid complications such as Barrett esophagus and esophageal cancer. The quality of life in this population improves markedly without invasive and often complicated surgery.
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